US011540374B1

az United States Patent (10) Patent No.:  US 11,540,374 B1
Tan et al. 45) Date of Patent: Dec. 27, 2022
(54) INTEGRATED MULTIFUNCTIONAL DRIVE 31/00 (2013.01); HO5B 45/28 (2020.01);
POWER SUPPLY FOR LED LAMP HO05B 45/3577 (2020.01); F21Y 2115/10
(2016.08)
(71) Applicant: Shenzhen Haixing Technology Co., (58) Field of Classification Search
Ltd., Guangdong (CN) None

See application file for complete search history.

(72) Inventors: Huishi Tan, Guangdong (CN); Zheng

Peng, Guangdong (CN) (56) References Cited

. .. U.S. PATENT DOCUMENTS
(73) Assignee: Shenzhen Haixing Technology Co.,

Ltd., Shenzhen (CN) 9,101,027 B2* 82015 Donegan ............. HO5B 47/115
9,622,314 B1*  4/2017 Li cocvvnviiiiecens F21V 1/143
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

* cited by examiner

Primary Examiner — Dedei K Hammond

(22) Filed: Dec. 30, 2021 Disclosed is an integrated multifunctional drive power sup-
ply for an LED lamp, including a drive power supply

(30) Foreign Application Priority Data housing in which a main control panel is arranged and
includes a drive power supply module, a dimming module,

Oct. 26,2021 (CN) oooocovrrrrcce. 2021112594104 ~ and a color temperature regulation module, wherein an
MCU processor is arranged in the drive power supply

(51) Int.ClL module; a dimming signal interface of the dimming module
HOSB 45737 (2020.01) is connected with a dimming port of the drive power supply
F21V 23/00 (2015.01) module;. a dimming ;ignal.output end of. the Qimming
HOSB 45/3577 (2020.01) module is connected with a dimming power signal input end

of the LED lamp; a color temperature regulation signal

HO5B 45/3725 (2020.01) interf  th lor 1 w lati dule i

TI0SB 45/28 (2020.01) interface of the color temperature regulation module is
connected with an LED output port of the drive power

F21v /14 (2006.01) supply module; and a color temperature signal output end of

F21v 31/00 (2006.01) the color temperature regulation module is connected with a

F21Y 115/10 (2016.01) color temperature regulation signal receiving end of the

(52) US. CL LED lamp.
CPC ... HO5B 45/3725 (2020.01); F21V 1/143
(2013.01); F21V 23/009 (2013.01), F21V 13 Claims, 5 Drawing Sheets

H IE B g g Toggle switch

R |

A : TEKAL AR [ < i

¥
M T e H

Dinuming part of a base



U.S. Patent Dec. 27, 2022 Sheet 1 of 5 US 11,540,374 B1

Fig. 1



US 11,540,374 B1

Sheet 2 of 5

Dec. 27,2022

U.S. Patent

T 3]

NNAN AT A AR N v v s e &

R U 4 AN e 2 S i YL Wy 0Ly Ay O R W W R W e B e S e 0 B R i AR A s O, W i R A i O A A g O e Wy B, A Rl R W W IO S A Sl 00

-

asedg v 3o wed Bumnigy

AN AN

AP (BTN

o

-

%

NN

S

G9I000000000000000000005 58084,

g L T ”,

b st i b i 0

A

P s SRR S

WY

B S N ]
NN

FIOIBOY sand Bunuugp 3a0(

o

]

e

R A DL TR,
s
§ o
-3

A X N AR N N NN

-

Yopms 2fAR0 |

Lrie
.ww\ S
R

2NN N AN NS N AN AN NN N

RSOGOt IO OA IR,
)

$inr S8 S AR A SR N SR N AR SN A SN AR SRR e e S

NN NN AN AN NS N N NN

T R B L B N R R R R DNV VR OV PRV N



US 11,540,374 B1

Sheet 3 of 5

Dec. 27,2022

U.S. Patent

¢ 314

<y Ay e Ay,

G S e Sy B P e B P e e B B B S P e e e A e 4

aseg v Jo wed nonsndos smviedis) 1000

COnrOpRALLRL bt Ortes,,

pabeocriiitacortetes,
LTETETY
\\\\N [ ]

[ 5a

c oy

NN W S W W R R R AN R

D

i,

i

©

Apddns maaod 2aap B
3o und mdino (711

dugmy

'{»»»»»wwwwwww««wwu*

FEY g wew

B . O R R N R

2 *
% s
rgonms afsey
2
*
%
3 5
3
%
%
%
£
3
E
< P g aue
erreaiveeivermieverteroeini 5 - v W “, I
4
k4
ES
Fs
%
%
s
%
%
%
B et G A A G A A A e o o W A A




US 11,540,374 B1

v 81

UeR AGRIO arssse. prsEs. NSRS APORCE. SICERS PROCIE. NAPSAT. SOPARS. NNOPAR. ARiesi NesEh CMESar: eren

LEEr POITSE PPAIEL ERPIOS HPELIE SAIAIS HRSERC CEESOE CAFEEE REPAD OIS GSRORE OPARED PITECE 000TIL. REAPIE SEresE ten

sy v §0 vind ZUnuiy |

Sheet 4 of 5

Dec. 27,2022

U.S. Patent

3
3
;
z e A oy
; e PP fo] e . .
/ ; 4% BRE0T IDURD IRGINNE
. i ORPIRLELIELIOIE IS, i P < G v & o
H H prsrocsesoronerr st H oirereiir wveverey
H [ H v
1 R B s A P
, : 7 AL ¥ e 3
H H o sreenrperores ¥ H
H M % Corsoriorronst B ¢ “
R : presengrrrreg 4, %
H f s i) srsngress L, s aondt
3 goeeoepecees, e i AR
: 2eoron 4
H
1

5y
H \:w..NNA}J, m 4
5 idirassiiees |
; pod
: BRjonon’y BEEHID DALY
L . M v .
; QIO TN iivicboriisieieist 3 “ o
3 O
/ /
H
3 prarererrzire, "
, rtveiecircend SIPRIIRSRE A% S OO eire st ven,
H A £5 L, ey
4

: 3
A Yo o000 0000010008085
37 [ q
H $
. 7 z
H
7 coperseorssen,
i SR
sossopssrssd orroroesons s N AL,
g “4 G %S
3 il 3 soseiiiiriand
3 e s %
1
H
., secsnsgspeend pocosgoon
H i i
i 4 b
4
3 vau: o ewriiiies”
H ; b i
P b
H 'y 2
H 1 ¢
241

3
4
1

CLLIIE GIIIE PIIIIE PIILOP GPIIIL RIIIIE AILIRE GIIILD PIEIOS SILIIL IIIIES SIRIL SILPIL LIS SIIIILS SPIIIE PIRIIO SRIOIES SIIIII SIIILIE SIIILL. HELIES SEVIIE NILIRS ML IR GRIIIS OIIIIE ALEIRE HILIS IOIIE 000



U.S. Patent Dec. 27, 2022 Sheet 5 of 5 US 11,540,374 B1

41

Fig. 5



US 11,540,374 B1

1
INTEGRATED MULTIFUNCTIONAL DRIVE
POWER SUPPLY FOR LED LAMP

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of Chinese
Patent Application No. 202111259410.4 filed on Oct. 26,
2021, the contents of which are incorporated herein by
reference in their entirety.

FIELD

The present disclosure relates to the technical field of
lamp control, in particular to an integrated multifunctional
drive power supply for an LED lamp.

BACKGROUND

At present, lamps with control systems have been widely
used in various industries. Existing lamps in use include
power supply drive control lamps, dimming and color tem-
perature regulation control lamps, and sensing controller
lamps. However, various control components of the existing
lamps are all in separate control structures, which cannot be
integrated and compatible for use. Therefore, when various
control functions need to be met, a lamp needs to be
provided with various control components to make the
installation cumbersome, and there are disadvantages such
as unmatched interfaces, which greatly affects the conve-
nience of use.

Therefore, the prior art has defects and needs to be
improved.

SUMMARY

A main objective of the present disclosure is to provide an
integrated multifunctional drive power supply for an LED
lamp, which aims to improve the structure of an existing
drive power supply of a lamp, organically integrally com-
bines power supply drive control, sensing control, and
dimming and color temperature regulation control, and is
convenient to use.

In order to achieve the above objective, the integrated
multifunctional drive power supply for the LED lamp pro-
vided by the present disclosure includes a drive power
supply housing, wherein a main control panel is arranged in
the drive power supply housing; the main control panel
includes a drive power supply module used to supply power
to the LED lamp, a dimming module used to dim the LED
lamp, and a color temperature regulation module used to
perform color temperature regulation on the LED lamp; an
MCU processor used for signal processing is arranged in the
drive power supply module; a dimming signal interface of
the dimming module is connected with a dimming port of
the drive power supply module; a dimming signal output end
of the dimming module is connected with a dimming power
signal input end of the LED lamp; a color temperature
regulation signal interface of the color temperature regula-
tion module is connected with an LED output port of the
drive power supply module; and a color temperature signal
output end of the color temperature regulation module is
connected with a color temperature regulation signal receiv-
ing end of the LED lamp.

Preferably, the dimming module includes a dimming
toggle switch; the dimming toggle switch includes three
dimming positions with different powers; the color tempera-
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ture regulation module includes a color temperature regu-
lation toggle switch; and the color temperature regulation
toggle switch includes a warm light position, a natural light
position, and a cold light position.

Preferably, the drive power supply housing includes a
bottom shell and a cover plate; the main control panel is
installed in the bottom shell; the cover plate or a side surface
of the bottom shell is provided with openings respectively
corresponding to the dimming toggle switch and the color
temperature regulation toggle switch; waterproof silica gel
plugs are installed in the openings; the drive power supply
housing further includes a wire clamp for fixing an input/
output wire of the main control panel; and the side surface
of the bottom shell is further provided with a clamping slot
for installing the wire clamp.

Preferably, a controller for sensing or a waterproof cap is
further detachably installed on the cover plate; a control
panel is installed inside the controller; a connection probe
used to be electrically connected with the main control panel
is arranged on the control panel; a connection contact
corresponding to the connection probe is arranged on the
main control panel; and avoidance holes used to allow the
probe to pass are formed in the controller and the cover
plate.

Preferably, the controller or the waterproof cap is con-
nected with the cover plate through a thread structure.

Preferably, the controller includes a microwave sensor or
an infrared sensor or an ambient light sensor.

Preferably, the controller includes an upper cover and a
lower cover which are connected with each other, and the
control panel is arranged in the upper cover and the lower
cover.

Preferably, waterproof sealing rings are respectively abut-
ted between the bottom shell and the cover plate, between
the upper cover and the lower cover, and between the
controller and the cover plate.

Compared with the prior art, the integrated multifunc-
tional drive power supply has the beneficial effects that the
structure of an existing LED lamp control base is improved;
the power supply drive control, the dimming and color
temperature regulation control, and the sensing control are
organically combined, wherein the power supply drive con-
trol and the dimming and color temperature regulation
control are integrated on one main control panel and are
installed in the drive power supply housing, and the con-
troller used for sensing control is detachably installed on the
drive power supply housing, which can be selectively
installed according to an actual use need; furthermore, the
controller and the main control panel are connected in a
connection way realized by a probe and a contact; the
structural design is simple; the convenience of use is
improved; and the cost is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the embodiments of the present disclosure or
the technical solutions in the prior art more clearly, accom-
panying drawings required to be used in the embodiments or
the description of the prior art will be briefly introduced
below. Obviously, the accompanying drawings in the
description below are only some embodiments of the present
disclosure. Those of ordinary skill in the art also can acquire
other accompanying drawings according to structures shown
in these accompanying drawings without doing creative
work.

FIG. 1 is an exploded view of an integrated control base
of the present disclosure;
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FIG. 2 is a schematic diagram of circuit connection of a
dimming module of the present disclosure;

FIG. 3 is a schematic diagram of circuit connection of a
color temperature regulation module of the present disclo-
sure;

FIG. 4 is a schematic diagram of a circuit structure of a
color temperature regulation module controlled by an MCU
processor of the present disclosure; and

FIG. 5 is an exploded view illustrating that a toggle switch
is arranged on a side surface of a bottom shell in the present
disclosure.

The achievement of objectives, function features, and
advantages of the present disclosure will be further
described in combination with embodiments and with ref-
erence to the accompanying drawings.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

An embodiment provides an integrated multifunctional
drive power supply for an LED lamp, including a drive
power supply housing, wherein a main control panel 1 is
arranged in the drive power supply housing; the main
control panel 1 includes a drive power supply module used
to supply power to the LED lamp, a dimming module used
to dim the LED lamp, and a color temperature regulation
module used to perform color temperature regulation on the
LED lamp; an MCU processor used for signal processing is
arranged in the drive power supply module; a dimming
signal interface of the dimming module is connected with a
dimming port of the drive power supply module; a dimming
signal output end of the dimming module is connected with
a dimming power signal input end of the LED lamp; a color
temperature regulation signal interface of the color tempera-
ture regulation module is connected with an LED output port
of the drive power supply module; and a color temperature
signal output end of the color temperature regulation module
is connected with a color temperature regulation signal
receiving end of the LED lamp.

Further, the dimming module includes a dimming toggle
switch 2; the dimming toggle switch 2 includes three dim-
ming positions with different powers; the color temperature
regulation module includes a color temperature regulation
toggle switch 3; and the color temperature regulation toggle
switch 3 includes a warm light position, a natural light
position, and a cold light position.

Referring to FIG. 2, the dimming signal interface of the
dimming module is connected with the dimming port of the
drive power supply module; an interface end of the control-
ler is reserved on the main control panel 1 and is used to be
externally connected with the controller for sensing; an
external active dimmer interface is further reserved, and may
be connected with an external wall-mounted active dimmer
to directly regulate the power of the LED lamp and regulate
desired lamp brightness.

Referring to FIG. 3, the color temperature regulation
signal interface of the color temperature regulation module
is connected with the LED output port of the drive power
supply module; changeover of three groups of switches is
realized through the color temperature regulation toggle
switch 3, and is output to two paths of LEDs (warm light
beads and cold light beads) of the LED lamp to realize
changeover of three color temperatures: warm light, natural
light, and cold light.

Referring to FIG. 4, when a controller is present outside
the main control panel 1, the controller sends a sensing
signal to the drive power supply module by means of sensing
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a condition of an external environment, such as brightness of
ambient light and whether there is a person in the environ-
ment, and the MCU processor in the controller regulates,
according to the sensing signal, the power of the LED lamp
and controls the power of the LED lamp, thus regulating the
brightness and the color temperature of the LED lamp.

Further, referring to FIG. 1, the drive power supply
housing includes a bottom shell 4 and a cover plate 5. The
main control panel 1 is installed in the bottom shell 4; the
cover plate 5 or a side surface of the bottom shell 4 is
provided with openings 51 respectively corresponding to the
dimming toggle switch 2 and the color temperature regula-
tion toggle switch 3; and waterproof silica gel plugs 52 are
installed in the openings 51. By means of regulating the
positions of the toggle switch, the brightness and the color
temperature of the LED lamp are regulated; and the added
waterproof silica gel plugs 52 can effectively improve the
waterproof performance of the drive power supply housing.
The dimming and color temperature regulation control of the
LED lamp is integrated in the main control panel 1 of the
drive power supply, which is convenient for use by users and
overcomes the defect that existing drive power supply and
dimming and color temperature regulation control are inde-
pendent of each other, so compatible installation and wiring
connection are required. The drive power supply housing
further includes a wire clamp 10 for fixing an input/output
wire of the main control panel 1; and the side surface of the
bottom shell 4 is further provided with a clamping slot 41 for
installing the wire clamp.

Further, a controller for sensing or a waterproof cap 9 is
further detachably installed on the cover plate 5; a control
panel 6 is installed inside the controller; a connection probe
61 used to be electrically connected with the main control
panel 1 is arranged on the control panel 6; a connection
contact corresponding to the connection probe 61 is
arranged on the main control panel 1; and avoidance holes
used to allow the probe to pass are formed in the controller
and the cover plate 5. The controller and the drive power
supply are detachably connected with each other and are
abutted through the connection probe 61 and the connection
contact, which facilitates controller installation and circuit
connection; furthermore, the controller is conveniently com-
bined with the drive power supply and the dimming and
color temperature regulation control integrally, which meets
a demand of users for diversity and avoids the defects that
three control methods for the traditional lamp are indepen-
dent of one another, resulting in complicated wiring and
incompatible structural installation. When the controller
does not need to be used, the controller is screwed off, and
the waterproof cap 9 is installed instead. The operation is
simple and convenient.

Further, the controller or the waterproof cap 9 is con-
nected with the cover plate 5 through a thread structure,
which ensures the stability and the waterproof performance
of the installation structure and facilitates operation at the
same time.

Further, the controller includes a microwave sensor or an
infrared sensor or an ambient light sensor to meet the
demand of the user for diversity, and may be selected and
installed according to an actual need.

Further, the controller includes an upper cover 7 and a
lower cover 8 which are connected with each other, and the
control panel 6 is arranged in the upper cover 7 and the lower
cover 8. Waterproof sealing rings are respectively abutted
between the bottom shell 4 and the cover plate 5, between
the upper cover 7 and the lower cover 8, and between the
controller and the cover plate 5. Therefore, the sealing
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waterproof performance of the installation of the overall
structure is ensured and the service life of the control base
is prolonged.

The above descriptions are only the preferred embodi-
ments of the present disclosure, and are not intended to limit
the scope of the present disclosure. Any equivalent structure
or equivalent process transformation made by using the
contents of the description and the accompanying drawings
of'the present disclosure and directly or indirectly applied to
other related technical fields shall all be similarly included
in the scope of patent protection of the present disclosure.

What is claimed is:

1. An integrated multifunctional drive power supply for
an LED lamp, comprising a drive power supply housing,
wherein a main control panel is arranged in the drive power
supply housing; the main control panel comprises a drive
power supply module used to supply power to the LED
lamp, a dimming module used to dim the LED lamp, and a
color temperature regulation module used to perform color
temperature regulation on the LED lamp; an MCU processor
used for signal processing is arranged in the drive power
supply module; a dimming signal interface of the dimming
module is connected with a dimming port of the drive power
supply module; a dimming signal output end of the dimming
module is connected with a dimming power signal input end
of the LED lamp; a color temperature regulation signal
interface of the color temperature regulation module is
connected with an LED output port of the drive power
supply module; and a color temperature signal output end of
the color temperature regulation module is connected with a
color temperature regulation signal receiving end of the
LED lamp.

2. The integrated multifunctional drive power supply for
the LED lamp according to claim 1, wherein the dimming
module comprises a dimming toggle switch; the dimming
toggle switch comprises three dimming positions with dif-
ferent powers; the color temperature regulation module
comprises a color temperature regulation toggle switch; and
the color temperature regulation toggle switch comprises a
warm light position, a natural light position, and a cold light
position.

3. The integrated multifunctional drive power supply for
the LED lamp according to claim 2, wherein the drive power
supply housing comprises a bottom shell and a cover plate;
the main control panel is installed in the bottom shell; the
cover plate or a side surface of the bottom shell is provided
with openings respectively corresponding to the dimming
toggle switch and the color temperature regulation toggle
switch; waterproof silica gel plugs are installed in the
openings; the drive power supply housing further comprises
a wire clamp for fixing an input/output wire of the main
control panel; and the side surface of the bottom shell is
further provided with a clamping slot for installing the wire
clamp.

4. The integrated multifunctional drive power supply for
the LED lamp according to claim 3, wherein a controller for
sensing or a waterproof cap is further detachably installed on
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the cover plate; a control panel is installed inside the
controller; a connection probe used to be electrically con-
nected with the main control panel is arranged on the control
panel; a connection contact corresponding to the connection
probe is arranged on the main control panel; and avoidance
holes used to allow the probe to pass are formed in the
controller and the cover plate.

5. The integrated multifunctional drive power supply for
the LED lamp according to claim 3, wherein a controller for
sensing or a waterproof cap is further detachably installed on
the cover plate; a control panel is installed inside the
controller; an earphone plug used to be electrically con-
nected with the main control panel is arranged on the control
panel; an earphone socket corresponding to the earphone
plug is arranged on the main control panel; and avoidance
holes used to allow the earphone plug to pass are formed in
the controller and the cover plate.

6. The integrated multifunctional drive power supply for
the LED lamp according to claim 4, wherein the controller
or the waterproof cap is connected with the cover plate
through a thread structure.

7. The integrated multifunctional drive power supply for
the LED lamp according to claim 5, wherein the controller
or the waterproof cap is connected with the cover plate
through a thread structure.

8. The integrated multifunctional drive power supply for
the LED lamp according to claim 4, wherein the controller
comprises one of or a combination of at least two of a
microwave sensor, a PIR sensor, an ambient light sensor, a
Bluetooth controller, or a Zigbee controller.

9. The integrated multifunctional drive power supply for
the LED lamp according to claim 5, wherein the controller
comprises one of or a combination of at least two of a
microwave sensor, a PIR sensor, an ambient light sensor, a
Bluetooth controller, or a Zigbee controller.

10. The integrated multifunctional drive power supply for
the LED lamp according to claim 4, wherein the controller
comprises an upper cover and a lower cover which are
connected with each other, and the control panel is arranged
in the upper cover and the lower cover.

11. The integrated multifunctional drive power supply for
the LED lamp according to claim 5, wherein the controller
comprises an upper cover and a lower cover which are
connected with each other, and the control panel is arranged
in the upper cover and the lower cover.

12. The integrated multifunctional drive power supply for
the LED lamp according to claim 10, wherein waterproof
sealing rings are respectively abutted between the bottom
shell and the cover plate, between the upper cover and the
lower cover, and between the controller and the cover plate.

13. The integrated multifunctional drive power supply for
the LED lamp according to claim 11, wherein waterproof
sealing rings are respectively abutted between the bottom
shell and the cover plate, between the upper cover and the
lower cover, and between the controller and the cover plate.
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